This paper provides a broad brush look at the impact of fluctuations in global food prices on domestic inflation in a large group of countries. For advanced economies, we find that these fluctuations have played a significant role over the period from 1960 to the present, but the impact has declined over time and become less persistent. We also find that the more recent global food price shocks occurred in the 2000s had a much bigger impact on emerging than on advanced economies. This larger impact could reflect the larger share of food in the consumption baskets in emerging economies on average than in advanced economies, and less anchored inflation expectations in emerging economies than in advanced economies. JEL Classification Numbers: E31, F41, E50, E52, E60
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INTRODUCTION
The extent to which relative price changes can lead to inflation has long been a source of controversy. 2 In the late 1960s and early 1970s, for instance, many observers assigned an important role to food price shocks in the sharp increase in inflation in advanced economies such as the United Kingdom and the United States (see Figure 1 ). DiCecio and Nelson (2009) cite typical U.K. Treasury analyses of inflation, for example a 1968 document which noted that "the increase in [retail prices] in June was largely the result for higher prices for fresh fruit … which were only partially offset by lower potato prices." The U.K. Treasury's Economic Progress Report noted in 1978 that there had been a "general realization that inflation could not be simply identified with excess total demand."
Likewise, for the United States, Blinder (1982) argued that "large unavoidable adjustments in relative prices" were the source of much of the inflation of the early 1970s:
"Despite the cacophony of complaints about "ruinous" budget deficits and "excessive" monetary growth …the dramatic acceleration of inflation between 1972 and 1974 can be traced to rising food prices, rising energy prices, and the end of the Nixon wage-price controls program."
Blinder also argued that the initial impetus for accelerating inflation in 1978 "came mainly from the food sector." He famously concluded that "the 1970s really were different, and I fail to see why a theory of inflation is more scientific if it ignores this fact." In a recent re-investigation of the same terrain, Blinder and Rudd (2008) conclude that, even using the revised data available at present, "the two OPEC shocks, the two roughly contemporaneous food price shocks, and the removal of wage-price controls in 1973-1974 played starring roles in the macroeconomic events that constituted the Great Stagflation. Money and aggregate demand were, by comparison, bit players."
Blinder and Rudd, however, note that in contrast to the experience of the 1970s, supply shocks since that time have had much less of an impact on U.S. inflation. They suggest that this was due to a number of factors. First, there have been changes in the structure of the U.S. economy. Food accounts for a smaller share of consumption baskets than in the 1970s. There is also greater wage flexibility, so wages absorb more of the supply shocks than in the past (Blanchard and Gali, 2007) . 2 The controversy is partly reflected in debates between the 'structuralist' and 'monetarist' views of inflation. As Wachter (1979) notes, the essence of the structuralist view is that "relative prices affect the inflation rate." The structuralist view has been prominent in Latin America, with many authors arguing that the source of inflation is an underdeveloped social and economic structure, particularly a relatively backward agricultural sector. In this setting, supply disruptions lead to increases in the price of food which-combined with the downward rigidity of non-food prices-translates into increases in the overall level of prices. In contrast, the monetarist position is "rooted in the belief that … inflation is the result of continued expansion of aggregate demand (Wachter, 1979) ." 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 Second, there have been changes in the response of monetary policy to supply shocks: "The Fed came to focus more on core inflation and, perhaps, gained anti-inflation credibility that now helps keep expected inflation under control." A similar transformation in the conduct of monetary policy has taken place in the United Kingdom-as documented extensively in Batini and Nelson (2005) -and in many other countries around the globe (Rogoff, 2003) .
Third, in contrast to the experience during the 1970s, food price shocks were essentially absent in the 1980s and 1990s-an index of world food prices declined steadily over this period (see Figure 2 , Panel A). In the 2000s, however, food prices rose again with sharp spikes in 2004 and 2012 .
3 These developments, combined with the prospect that food prices could remain elevated for a sustained period, have raised concerns that food prices could again spill over into higher overall inflation. This concern is particularly acute for emerging and developing economies, where the share of food in the consumption baskets remains high and monetary policy may lack the credibility to keep inflation expectations anchored. (In the remainder of the paper, we refer to 'emerging and developing economies' simply as 'emerging economies'.) Against this context, this paper carries out an empirical exploration of the following questions: Section 2 provides a brief description of the two data sets we use to answer these questions. Section 3 provides evidence from annual data, largely for advanced economies, on the impact of global food prices on inflation and how that impact has declined over time. 4 Section 4 focuses on the 2000s and compares the inflation experience of advanced and emerging economies. Evidence is provided that food prices have contributed more to inflation in emerging than in advanced economies over this decade and that one reason for this greater impact could be lower credibility of monetary policy in the former group. 
DATA
To answer the three questions posed in the introduction, ideally one would have data that covers both advanced and emerging economies and for a long period of time. Unfortunately, this is not the case. Data for emerging markets is not easily available, does not extend back in time, and there are issues of quality. We try to make a virtue of necessity by assembling two data sets that, taken together, do give us the ability to answer the questions posed. The first data has annual data going back to the 1960s for many advanced economies and a few emerging economies. The second data set has monthly data for the 2000s and covers a large group of advanced and emerging economies; data quality for the latter group remains an issue but is perhaps less acute than data for earlier decades. We use the first data set to see how the impact of food prices on inflation has changed in the advanced economies over time. The second data set is helpful in seeing how the impact of food price shocks differs between advanced and emerging economies in the recent decade and understanding the channels of transmission.
The first data set has annual data for 44 countries. The data appendix presents the sources of data used in the analysis and summary statistics on CPI inflation, food inflation, money growth and nominal GDP growth (see Tables A.1 and A.2). As purely an illustration of the basic properties of the data, the left panel of Figure 3 shows a scatter plot of average CPI inflation and average food inflation, which suggests a modest positive association between the two. The right panel shows that average CPI inflation and average 'excess money' growth-defined as average money growth minus average real GDP growth-also have a positive association.
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The economies included in the second data set are listed in Table A .3 in the appendix. This data set consists of monthly data on CPI and food prices for 34 advanced economies and 50 emerging economies over the period 2000-13. Data are taken from Haver Analytics and IMF Primary Commodity Prices. Again, to illustrate the data, Figure 4 shows the positive association between average CPI inflation and food inflation for advanced and emerging economies. World, 1960 World, -2012 Source: authors' calculations using Haver Analytics. Notes: Ukraine, Brazil, Bolivia, and Central African Republic are not shown on the graphs above. 
GLOBAL FOOD PRICES AND INFLATION: RESULTS FROM ANNUAL DATA

Channels and estimation method
This section outlines the channels through which global food price can affect inflation, which motivates the estimation that follows.
Let denote the headline consumer price index (CPI), which can be expressed as:
( 1) where is the ratio of food to non-food price index; the share of food in the CPI basket; F and N stand for food and non-food, respectively. Taking logs and first differences of Equation (1), headline inflation can then be written as: (2) Equation (2) illustrates that overall inflation deviates from non-food (core) inflation by shocks to real food prices. This representation of headline inflation brings to the fore three channels of interest: (i) the scale of food price shocks; (ii) the food share weight; and (iii) the link to contemporary, New Keynesian, views on monetary policy in open economies which sees the objective of monetary policy as influencing 'sticky' prices to bring the economy as close as possible to the notional output and consumption path that would be followed if all prices were fully flexible (see, for example, Woodford, 2003) .
In order to estimate the impact of global food prices on domestic inflation, we follow the method proposed by Jorda (2005) which consists of estimating impulse response functions directly from local projections. This approach has been advocated by, among others, Stock and Watson (2007) and Auerbach and Gorodnichenko (2013) as a flexible alternative that does not impose the dynamic restrictions embedded in vector autoregressive (autoregressive distributed lag) specifications.
Specifically, for each period k the following equation is estimated on annual data: (3) with k= 0,..3, and where represents domestic CPI inflation; is defined as the global food price inflation in year t;
is the share of food in the domestic CPI in country i at time t , are country fixed effects; denotes country-specific time trends; measures the impact of global food prices on domestic inflation for each future period k; and captures the persistence of domestic CPI inflation. The inclusion of allow us to permit heterogeneity across countries in terms of food imports while at the same time controlling for country-specific time trends in both inflation and food prices. 6 Since fixed effects are included in the regression, the dynamic impact on inflation should be interpreted as compared to a baseline country-specific trend. In our baseline specification, the number of lags (l) has been chosen to be equal to two, but the results are robust to the choice of lag length.
Impulse response functions (IRFs) are obtained by plotting the estimated with confidence bands for the estimated IRFs being computed using the standard deviations associated with the estimated coefficients. While the presence of a lagged dependent variable and country fixed effects may in principle bias the estimation of and in small samples (Nickell, 1981) , the length of the time dimension mitigates this concern. 
Baseline results
The results obtained by estimating the impact of global food price shocks on domestic inflation over the period 1960-2012 are presented in Table 1 . The results show a positive and statistically significant effect on domestic inflation from global food price shocks. The effect is illustrated, along with the associated confidence bands (dotted lines), in Figure 5 for k=0, 1,2,3. It is evident that over the full sample period global food price shocks have long-lasting effects on domestic inflation. In particular, the estimates suggest that a 10 percent increase in global food price (weighted by the share of food imports in each country) typically increases domestic inflation by 0.35 percentage point in the very short term (i.e. in the year of the food price shock), by about 0.4 percentage point in the medium term (i.e. 3 years after the shock), and with a peak effect of about 0.7 percentage point 1 year after the shock. Since many episodes of food price shocks involve increases of 50 percent or more, this is an economically significant effect as well. 
Robustness checks
The results presented in Equation (3) may be biased due to possible endogeneity. A first source of endogeneity is related to the inclusion of country fixed effects in the presence of a lagged dependent variable (Teulings and Zubanov, 2010) . To address this problem, we A second, and perhaps more relevant, source of endogeneity is reverse causality or the fact that unobserved factors not included in the estimation framework may jointly affect global food prices and domestic inflation. To address these issues, three alternative approaches are used. The first consists of estimating Equation (3) with a two-step generalized-method-of-moments system estimator, which uses up to four lags of domestic and global food price inflation as instruments for global food price inflation. The second approach tries to address endogeneity concerns by re-estimating Equation (3) using the difference between domestic price and global food inflation ( as the dependent variable. The third approach uses a panel-VAR approach to purge for possible lagged feedback effects from domestic inflation to global food price inflation. 8 The estimates obtained using these three alternative specifications are similar to those obtained in the baseline (Figure 6B-D) , confirming that the results are robust to these different checks.
3.4
Sub-sample differences
The estimates presented above for the full sample period may mask a change in the response of domestic inflation to global food prices over time. As noted earlier, for the United States, Blinder and Rudd found the response of domestic inflation to global food prices had declined since the early 1980s.
To test whether a similar finding holds for the entire sample of advanced economies, we re-estimate Equation 3 for two different sample periods: 1960-1982 and 1983-2012 . The results presented in Figure 7 validate the hypothesis that impact of food prices on inflation has been muted in the latter period for the overall sample of advanced economies. In particular, while global food prices shocks have had large, statistically significant, and longlasting effects on domestic inflation until the early 1980s ( The results are very similar when the share of food in the domestic CPI in each country i is assumed to be constant at its time-average value over the entire sample. Comparing the two panels of Figure 8 , it is clear that the impact is weaker in the latter period. This results suggests that change in the shares of food in the domestic CPI basket are not a key factor explaining the lower effect of global food price inflation on domestic inflation in the period 1983-2012. Figure 9 shows the changes in the impact of food price inflation on overall inflation for the United Kingdom (Panel A) and the United States (Panel B). For both countries, the impact is much more muted in the latter period. 9 8 The panel-VAR approach assumes a Cholesky identification scheme in which global food price inflation is ordered first, followed by domestic inflation--this assumption implies that global food price inflation may have an effect on the contemporaneous domestic inflation, while domestic inflation has an effect on global food price inflation only with a lag. The lag length is chosen equal to 2. 
Food shocks vs. monetary factors
We conclude this section by checking if our results are robust of the inclusion of variables that can proxy for aggregate demand factors, which are often assumed to be the primary determinant of inflation. As a proxy for aggregate demand, we use excess money growth-defined as the difference between money growth and nominal GDP growth-as an additional independent variable in equation (3).
The results of this exercise are presented in Figure 10 . The figure shows that while over the entire sample 1960-2012 both global food price and domestic excess money shocks have statistically significant and long-last effects on domestic inflation, the response to both shocks has changed over time. In particular, while the effect of global food prices shocks on domestic inflation dominates during the period 1960-82, the effect of excess money shocks on inflation is more persistent and more precisely estimated over the latter sample. These findings hold up to the various robustness checks discussed earlier. In sum, our results on the importance of global food shocks for inflation are robust to the inclusion of aggregate demand factors. 
Evidence for the 2000s from annual data
We also provide some suggestive evidence from annual data on whether the impacts of the food price shocks of the 2000s have differed between advanced and emerging market economies by estimating Equation (3) separately for the two groups of countries. The results of this exercise are shown in Figure 11 and suggest that while the global food price shocks of the 2000s have had statistically significant short-term effects for both advanced and emerging market economies (Panel A), the effect on domestic inflation in emerging market economies (Panel C) has been slightly larger and more persistent than for advanced economies (Panel B). In the next section, we corroborate this finding using monthly data from the 2000s using our second data set. 
EVIDENCE FROM MONTHLY DATA FOR THE 2000S
In the previous section we provided evidence on how fluctuations in world food prices have contributed to overall inflation since the 1960s and how that impact has changed over time. The flare up in world food prices in the 2000s-combined with the greater availability of higher frequency data for many more emerging economies-offers an opportunity to look more closely at differences between advanced and emerging economies and to study the channels of transmission from world food prices to domestic inflation. With these aims in mind, we first quantify the extent of pass-through from world food inflation to domestic food inflation and then the pass-though from domestic food inflation to overall inflation. We conclude this section by showing that inflation expectations are more anchored in advanced than in emerging economies, suggesting that this might be a channel for the smaller impact of world food inflation on overall inflation in advanced economies.
Pass-through of world food inflation into domestic food inflation
This section quantifies pass-through from world food prices to domestic prices based on a country-by-country regression of monthly domestic food price inflation on current and 12 lags of monthly international commodity price inflation, controlling for 12 lags of domestic food price inflation. In particular, the estimated equation is as follows: ,
where denotes domestic food inflation in month t, and as before denotes world food inflation in month t. The pass-through coefficient is computed as the sum of the coefficients on international food price inflation ( ) divided by 1 minus the sum of the coefficients on lagged domestic food inflation ( ). Figure 12 shows the estimation results, which suggest that pass-through tends to be larger in emerging economies than in advanced economies. The median long-term passthrough of a 1 percent food price shock to domestic food prices is 0.18 percent in advanced economies and 0.34 percent in emerging economies.
A number of factors may be behind the incomplete pass-through. There is a significant local component in the production of food, including retail and distribution margins, excise taxes, and customs duties. Food subsidies may also limit the degree of passthrough. In addition, there is generally significant domestic production of food, making domestic agricultural and weather conditions more influential than global market developments. Moreover, world commodity price indices do not necessarily reflect the consumption bundle in any given country. The world index includes, for example, wheat, barley, and rice in proportion to their value in international trade, but domestic consumption patterns vary across countries.
Figure 12. Pass-through from World Inflation to Domestic Inflation
Note: The pass-through from international to domestic inflation is estimated using country-by-country bivariate regressions. The pass-through is calculated as the sum of coefficients on the current value and 12 lags of the international variable divided by 1 minus the sum of coefficients on the 12 lags of the domestic variable.
Pass-through from domestic food inflation to overall inflation
Two key factors are likely to influence the effect of domestic food prices on overall CPI inflation: the share of food in the consumption basket and the anchoring of inflation expectations. The higher the food share, the higher the likely direct effect on headline inflation. To the extent that food prices affect wage demands, higher pass-through to nonfood price inflation might be expected when the food share is higher. In countries with a poor track record of controlling inflation, food price shocks might also raise expectations of higher inflation in the future and might thereby raise pass-through when these expectations are reflected in prices.
The share of food in the CPI consumption basket is typically higher in emerging and developing economies than in advanced economies, as shown in Figure 13 . For advanced economies in our sample, the median food share is 17 percent, whereas in emerging economies, the median is 31 percent. The higher food share implies that global food price shocks will have a strong direct effect on overall inflation in these economies. These direct effects are shown in Figure 14 . In 2008, food prices contributed about 5 percentage points to overall inflation in emerging economies on average, but only about 1 percentage point to advanced economy inflation. Since then, the contribution exceeded 2 percentage points for emerging developing economies and about half a percentage point for advanced economies. These averages also mask significant variations among economies-in some, food prices raised headline inflation by about 10 percentage points in 2008 and 5 percentage points in the more recent period.
Finally, another reason why international food price shocks are likely to have a smaller impact on domestic inflation in advanced economies than in emerging economies is that measures of international food prices are generally composed of estimates of relatively unprocessed food commodities. In more developed countries, however, most food consumed is highly processed, so that the importance of raw materials in the final product (which is what enters the domestic CPI) is quite small. This is similar to, but somewhat distinct from, the argument that there is a smaller share of food in the CPI basket in advanced economies. 
Figure 14. Contribution of Food to Overall Inflation
Source: authors' calculations. Note: The above chart plots the net contribution of food price shock to overall CPI. 
The role of inflation expectations
In addition to the direct impact from differences in food shares, the overall effect of a food price shock on inflation is also likely to depend on how well inflation expectations are anchored. If monetary policy credibility is low, then medium-term inflation expectations are likely to be revised upward in response to incoming inflation news. By contrast, if the private sector believes that the central bank will stabilize inflation, then medium-term inflation expectations should respond little to incoming inflation news, thus requiring smaller adjustments in monetary policy.
The extent to which inflation expectations are anchored is estimated using the response of medium-term inflation expectations to an unexpected increase in inflation in the current period. In particular, we estimate the average response of expectations of future inflation to an unexpected 1 standard deviation increase in inflation in the current year. The inflation expectation data are based on surveys of professional forecasters conducted in 20 advanced and 18 emerging and developing economies over the past two decades, and the statistical approach is based on that of Levin, Natalucci, and Piger (2004) . We also explore how the response differs between advanced and emerging economies and across different monetary policy regimes.
The change in future inflation expectations is the dependent variable on the left side of the equation, and the explanatory variable on the right side is the unexpected change in current-year inflation, defined as the revision of expectations for inflation in year t made between spring and fall of year t. Thus, the equation estimated is ,
where the subscript i denotes the ith country, the subscript t denotes the tth year, and denotes the revision of expectations for inflation in year t+N. The approach includes a full set of country dummies ( ) and a full set of time dummies ( ) to take account of global shocks. The results are similar without controlling for global shocks, suggesting that inflation expectations are anchored roughly equally following global and domestic inflation shocks. The data on inflation expectations come from Consensus Economics and are based on surveys of professional forecasters published twice yearly in the spring (March/April) and fall (September/October) from 1990 to 2013 (see Table A .4 for the list of countries included in this part of the analysis).
A key result is that expectations are generally less well anchored in emerging and developing economies than in advanced economies. On average, in emerging and developing economies, a 1 standard deviation shock to current-year inflation expectations, equal to 1.8 percentage points, has a substantial effect on medium-term inflation expectations. As Panel A of Figure 15 illustrates, even as far as five years into the future, inflation is still expected to rise by 0.3 percentage points in response to such a shock. By contrast, in advanced economies, a 1 standard deviation shock to current-year inflation expectations, equal to 0.6 percentage point, has a negligible effect on medium-term inflation expectations (0.04 percentage point), suggesting a higher degree of policy credibility. These results imply that medium-term expectations change 2.5 times more in emerging and developing economies than in advanced economies following a given inflation surprise-(0.3/1.8) divided by (0.04/0.6). Additional analysis suggests that the response of medium-term expectations is similar for positive and negative inflation surprises. In particular, we allow positive and negative inflation surprises to have different effects by estimating an augmented equation, ,
where the term denotes a positive inflation surprise. This yields an estimate of the coefficient that is not statistically different from zero.
Not all emerging economies, however, have weakly anchored inflation expectations. Inflation expectations appear to be well anchored in emerging economies in which the central bank has an explicit inflation target, as shown in Panel B of Figure 15 . In particular, in emerging economies that use an inflation-targeting framework, expectations of inflation two or more years in the future respond little to current-year inflation surprises. 10 In these economies, after a 1 standard deviation shock equal to 1.3 percentage points, inflation expectations five years out rise by only 0.07 percentage point, which is statistically indistinguishable from the response estimated for advanced economies. By contrast, where there is no inflation-targeting framework, inflation expectations as far as five years out rise by 0.5 percentage point following a 1 standard deviation surprise in current-year inflation.
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The benefits of inflation targeting may reflect the general quality of domestic monetary management and institutions in economies that adopt such a framework.
CONCLUSIONS
This paper provides a broad brush look at the impact of fluctuations in global food prices on domestic inflation in a large group of countries. For advanced economies, we find that these fluctuations have played a significant role over the period from 1960 to the present. Our baseline estimate is that a 10 percent increase in global food inflation has a peak impact of raising domestic inflation in advanced economies by about ½ percentage points after a year. We find, however, that the impact has declined over time and become less persistent. Over the period since the 1980s, the impact fell to about ¼ percentage points and it occurred in the year of the increase of global food prices; after a year, there was essentially no impact on domestic inflation. As Blinder and Rudd (2008) note, this diminished role may be due to (i) the absence of significant food shocks in the 1980s and the 1990s; (ii) the declining share of food in the consumption basket; (iii) other changes in the structure of economies such as greater wage flexibility, which prevents a wage-price spiral; (iv) and, perhaps most important, an increase in the credibility of monetary policy so that an unexpected increase in inflation-due to events such as food price shocks-does not lead to a change in inflation expectations.
The increase in global food prices since the 2000s-which included three spikes in these prices-provides somewhat of a controlled experiment to discriminate among these channels. Using a second data set consisting of monthly CPI information for a large group of advanced and emerging economies, we find that these more recent global food price shocks had a much bigger impact on emerging than on advanced economies. This larger impact could reflect the larger share of food in the consumption baskets in emerging economies on average than in advanced economies. We also provide evidence that inflation expectations are more anchored in advanced than in emerging economies, which can also contribute to a smaller impact in advanced economies from a sudden burst in inflation due to global food price shocks. 
Sources and Definitions of Variables
